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Objectives. Women reaching menopause must make a controversial decision about
whether to use hormone therapy (HT). The theory of planned behaviour (TPB) was the
organizing framework. The objectives were to determine if (1) influence of different
TPB constructs varied with stage of menopause and HTuse, (2) women with diabetes
were influenced in significantly different ways from women without, (3) the overall
perceived behavioural control (PBC) and self-efficacy (SE) have independent effects on
intention, and (4) physician influence was mediated by subjective norm (SN).
Design. Cross-sectional survey of women from a managed care organization.
Methods. Multiple regression analysis was used to analyse 765 responses (230 from
women with diabetes) and separately four main subgroups: (1) early menopause stage
and never used HT, (2) late menopause stage and never used HT, (3) late menopause
stage and previously used HT, and (4) late menopause stage currently using HT.
Results. For the entire sample, the model explains 68% of variance in intention,
where SE, physicians’ influence, self-identification with menopause as a natural part of
ageing, self-identification as someone who wants to delay menopause, HT status,
menopause status, and diabetes were added to the TPB. For the entire sample, SE
added 2% to the explained variance and the physician determinant added 7%.
Conclusions. An augmented TPB is useful for understanding women’s HT use
decisions. The theory explains more variance in intention before a behaviour is enacted
than after, and decision structure changes over time. PBC and SE have independent
effects on intention.
Women reaching menopause must decide whether or not to use hormone therapy
(HT) with either an oestrogen or an oestrogen and progestin combination. The decision
has been controversial throughout much of the last 50 years and remains so today
(Conrad & Schneider, 1997; Watkins, 2001; Wilson, 1966).
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During the 1990s, the prevailing opinion was that women should use HT unless they
had good reason not to (American College of Physicians, 1992; American College of
Obstetricians and Gynecologists, 1998). During this strongly pro-HT period, a surprising
discovery was that women with diabetes used HT only about half as frequently as did
women without diabetes (Keating, Cleary, Rossi, Zaslavskky, & Ayanian, 1999;
Redelmeier, Tan, & Booth, 1998; Stafford, Saglam, Causino, & Blumenthal, 1997). This
lower HT use was particularly noteworthy since there were felt to be compelling
benefits for women with diabetes, such as a reduced risk of coronary heart disease and
improved glycaemic control (Andersson, 2000; Ferrara, Barrett-Connor, Wingard, &
Edelstein, 1995). It was not clear why women with diabetes used HT less often than
womenwithout, nor whether lower HTuse rates among womenwith diabetes were due
to differences in HT initiation or continuation.
Results from the Women’s Health Initiative (WHI), a prospective randomized
prevention study of HT use in post-menopausal women, were published in July 2002
(Writing Group for the Women’s Health Initiative Investigators, 2002). Two key findings
were a significant increase in breast cancer incidence and, unexpectedly, an increased
risk of coronary heart disease associated with HT use. Despite widespread criticism of
the study’s methodology and analysis, the resulting publicity led to a considerable
reduction in HT use the world over (Huang, Tsai, Hsiao, & Liu, 2007; Morabia &
Costanza, 2006; Udell, Fischer, Brookhart, Solomon, & Choudhry, 2006).
The theory of planned behaviour (TPB) has been used to examine women’s intention
to start and/or continue to use HT (Légaré, Godin, Guilbert, Laperrière, & Dodin, 2000;
Quine & Rubin, 1997; Spatz, Denis, Byrne, & Page, 2003; Visser et al., 1995). It assumes
decisions are rational, with benefits weighed against costs. Behaviour is influenced by
the intention to perform the behaviour. Intentions are influenced by two volitional
components, attitude and SN towards the behaviour, as well as non-volitional perceived
behavioural control (PBC). Attitude is a general positive or negative overall evaluation of
a behaviour (Ajzen & Fishbein, 1980). SN is a person’s belief about whether most people
important to him or her think he or she should perform the behaviour and helps
account for the influence of social environment on intentions and behaviour (Ajzen &
Fishbein, 1980). Classic SN measures use vague collective references and do not reveal
the extent of individual referent’s influence. SN is determined by normative beliefs
multiplied by the motivation to comply with important referents. Physicians, family, and
spouse have been identified as important referents for HTuse decisions (Quine & Rubin,
1997), although physicians appear to play a pivotal role (Connelly, Ferrari, Hagen, &
Inui, 1999; Marmoreo, Brown, Batty, Cummings, & Powell, 1998). To gain a fuller
picture of their role we decided to specifically model physicians’ influence.
It has been suggested that controllability and self-efficacy (SE) are actually two
separate constructs (Armitage, 1999; Terry & O’Leary, 1995; Trafimow, Sheeran, Conner,
& Finlay, 2002) with independent effects on intention. Ajzen (2002) has disputed this,
suggesting SE and controllability are correlated subfactors forming the higher level PBC.
SE has been shown to significantly impact self-care activities, active coping, and
quality of life among patients with diabetes (Aalto & Uutela, 1997; Rose, Fliege,
Hildebrandt, Schirop, & Klapp, 2002), who must bear the burden of a complex disease
management regimen (Weijman et al., 2005). Results from preparatory focus groups
suggested that women with diabetes had more issues with taking medications and
adhering to schedules than women without diabetes. As a result, we assessed if SE had a
greater impact on the intention to use HT among women with diabetes when compared
with women without diabetes.
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Visser et al. (1995) found SE explained 29% of the variance in Dutch and Belgian
women’s intention to continue using HT, followed by SN at 11%. A study of pre-
menopausal UK women found SN to be the strongest predictor of intention to initiate
HT, followed closely by PBC. (Quine & Rubin, 1997). TPB constructs explained 70% of
intention to initiate HT among pre-menopausal Quebec women. Attitude had the
greatest influence, followed by personal normative beliefs (an added construct), then
PBC (Légaré et al., 2000). Although difficult to compare because they involve women
from different cultures, these studies suggest potential differences in HT decision
making between women at different stages of menopause and HT experience.
The TPB is open to supplemental constructs (Ajzen & Driver, 1991). One such
construct is self-identity: self-definition as a person who belongs to a particular social
group (Hogg, Terry, & White, 1995; Tajfel & Turner, 1979). Self-identity can be shaped
by shared meanings and can reflect commitment to a social movement (Stryker & Burke,
2000), for example being a green consumer (Sparks & Shepherd, 1992). Self-identity has
been shown to add significantly to explained variance in intention to perform a variety
of behaviours (Sparks & Guthrie, 1998; Sparks & Shepherd, 1992; Terry, Hogg, & White,
1999). Many women reject negative views of menopause that characterize it as either a
period of ‘oestrogen deficiency’, or a disease that can be ‘cured’ with hormones (Hunter,
O’Dea, & Britten, 1997; Prior, 2006). Therefore, our study included a measure of identity
as ‘a woman who believes in the naturalness of menopause’.
Women’s perception of where they are in the menopausal process is more likely to
influence their decision-making about HT than menstrually defined stage. Self-assessed
stage has been found to be more closely related to endocrine status (inhibin, follicle-
stimulating hormone, oestradiol) and symptoms than the menstrually defined stage
(Garamszegi et al., 1998).
We expect women with little menopause experience to differ in fundamental ways
from women with such experience. The treatment decision for the former is still in their
future; they must rely on external sources of information about menopause and its
treatments. We also expect women with little or no experience to have lower topic
involvement than more experienced women. Women with higher involvement are
likely to have more motivation or interest in learning about menopause and its
treatments (Petty & Cacioppo, 1986).
Study objectives were to determine if (1) influence of different TPB constructs varied
with stage of menopause and HT use among women and (2) women with diabetes were
influenced in significantly different ways from women without diabetes in regards to
TPB variables. In addition, the study afforded us the opportunity to evaluate if (3) overall
PBC and SE have independent effects on intention and (4) physician influence was
mediated by SN.
Methods
Study population and data sources
Subjects were recruited from the members of a not-for-profit managed care organization
with approximately 200,000 members in a mid-western US state. All patients had
comprehensive medication benefits.
Criteria for inclusion were: (1) female, (2) between 46 and 60 years of age, (3) willing
to participate, and (4) with physician-diagnosed diabetes or no such diagnosis. All
women meeting the inclusion criteria and identified as having diabetes (N ¼ 821) in the
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managed care organization’s diabetes registry were mailed surveys, along with 1,065
randomly selected women not in the diabetes registry (approximately 13,000). The
registry followed specifications for the 2004 Health Plan Employer Data and Information
Set Comprehensive Diabetes Care Measure, excepting the continuous enrolment
requirement. For analysis, diabetes status was determined by a survey question asking if
the respondent had been diagnosed with diabetes by a physician. A total of 22.4%
women identified as having diabetes in the registry stated they did not have physician-
diagnosed diabetes, in line with the managed care organization’s previous experience.
Exclusion criteria included endometrial or breast cancer during the previous 5 years
and/or history of thrombophlebitis/thromboembolic disorder, which are contra-
indications to HT use (Ayerst Laboratories, 2002).
Surveys were mailed 10–12 months after the WHI results publication. The University
Institutional Review Board and the Research Review Committee of the managed care
organization approved the project.
Survey development and data collection
Findings from six preparatory focus groups and the literature were used to develop
survey questions. Each focus group included six to eight women. Two groups each were
held with current, previous, and never users. One group within each HT use category
included only women with diabetes, and the other did not. An initial pilot questionnaire
was tested during 22 in-person interviews with patients not enrolled in the managed
care organization. After modification, the pilot survey was mailed to 50 women. After
additional modest revisions, the final survey was mailed by the managed care
organization to 1,886 women. Data collection involved five contacts (Dillman, 2000): a
pre-notice letter with post-card opt-out opportunity, a mailed survey with another opt-
out opportunity, a reminder/thank you post-card, and second and third mailings to non-
responders at 4–6 week intervals.
Measures
Demographic information included age, education, primary population group, and
income. Health history variables included ever used oral contraceptive (no/yes),
surgical hysterectomy and/or ovary removal (no/yes), physician-diagnosed diabetes
(no/yes), self-assessed menopause stage (without any sign yet, just beginning, in the
middle, near the end, completed; Garamszegi et al., 1998), and HT use status (never
used, previously used, currently using).
For analysis, menopause stage was divided into early (without any sign or just
beginning) or late (in the middle, near the end, completely finished). Four groups were
analysed based on both the stage of menopause and HT use. Since very few women in
the early stage had used HT, only the never users in this group were included in the
study. Three groups were in late stage menopause: late never users, late previous users,
and late current users.
TPB construct variables included measures of attitude, SN, PBC, and intention. SE
and self-identification with the idea that ‘menopause is a natural part of ageing’ were
also recorded. Variables had seven-point scales: 1 was the most negative and 7 the most
positive response. Questions assessing variables were derived from published
applications of the TPB and adapted for use in the present study.
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Attitude towards HT use was measured with a semantic differential scale using four
evaluative word pairs (extremely foolish–extremely wise, harmful–beneficial, useless–
useful, and bad–good; Ajzen & Madden, 1986). The internal consistency reliability of the
four items measuring attitude was high (Cronbach’s a ¼ :95).
SN was assessed with three items: ‘Most people who are important to me think I
should use HT for menopause’ (1 ¼ completely disagree to 7 ¼ completely agree; Ajzen
& Fishbein, 1980; Hounsa, Godin, Alihonou, Valois, & Girard, 1993); ‘Most people who
are important to me would (1 ¼ strongly disapprove to 7 ¼ strongly approve) of my
using HT for menopause’ (Montaño & Kasprzyk, 2002); and ‘Most people who are
important to me would feel (1 ¼ very unhappy to 7 ¼ very happy) if I used HT for
menopause’ (Grube, Morgan, & McGree, 1986). Reliability was .87. The three-item
mean formed the final measure.
Normative belief was assessed with ‘How unlikely or likely is it that the persons or
groups of persons listed below would be in favour of you using HT for menopause?’
Persons and groups listed were physicians, friends, spouses, mother, and family.
Motivation to comply was assessed with ‘Generally speaking, how unlikely or likely is it
that you want to do what the person or group of persons listed below thinks you should
do regarding HT?’ Response categories ranged from 1 (extremely unlikely) to 7
(extremely likely).
PBC was measured with three items. The negatively worded, reverse scored
question (‘I feel that using HT for menopause is beyond my control’) was poorly
correlated with the other items and dropped. PBC was calculated as the mean of the
remaining two items (r ¼ :80). The first question was ‘How much control do you have
over whether or not you use HT for menopause’ (1 ¼ completely not in control to
7 ¼ completely in control); the second was ‘It’s mostly up to me whether or not I use
HT for menopause’ (1 ¼ completely disagree to 7 ¼ completely agree; Armitage &
Conner, 1999; Terry & O’Leary, 1995).
SE was calculated as the mean of two items (r ¼ :83): ‘For me to use HT would be
(1 ¼ very difficult to 7 ¼ very easy)’ (Terry & O’Leary, 1995) and ‘To what extent do you
see yourself as capable of using HT on a daily basis?’ (1 ¼ completely incapable to
7 ¼ completely capable; Armitage & Conner, 1999).
Self-identification with menopause being a natural part of life/ageing was discussed
during all six preparatory focus groups. The identity as a person who found
menopause a natural part of ageing was measured as a mean of two questions (r ¼ :78)
developed from those groups: ‘I’m the type of person who believes in dealing with the
effects of menopause as just another part of life and ageing’ and ‘I think of myself as a
person who accepts the changes of menopause as a natural part of ageing’
(1 ¼ completely disagree to 7 ¼ completely agree). Self-identification with menopause
as natural is hypothesized to function analogously as identity in research expanding the
TPB (Sparks & Guthrie, 1998; Sparks & Shepherd, 1992). The statement ‘I am someone
who believes the effects of menopause should be prevented or delayed as long as
possible’ did not correlate well with the first two items, and was tested separately in
the regressions because we believed it represented a separate and an important type
of identity.
Intention comprised the mean of two questions, ‘I intend to use (or continue using)
HT for menopause’ (1 ¼ extremely unlikely to 7 ¼ extremely likely) and ‘I will make
the effort necessary to use (or continue using) HT for menopause’ (1 ¼ completely
disagree to 7 ¼ completely agree; Sparks, Guthrie, & Shepherd, 1997). Correlation
between the two items was r ¼ :91.
Decision making about hormone therapy 235
Copyright © The British Psychological Society
Reproduction in any form (including the internet) is prohibited without prior permission from the Society
Analysis
Descriptive statistics were calculated to describe the sample in terms of demographic
characteristics, the indicator variables, and theory constructs. To evaluate objective one,
hierarchical multiple regression analysis was used to analyse the entire sample and the
four main subgroups, which were women in the (1) early stage of menopause who had
never used HT, (2) late stage of menopause who had never used HT, (3) late stage of
menopause who had previously used HT, and (4) late stage of menopause who were
currently using HT. To evaluate objective two, a variable for diabetes was included in the
initial regression equations. Separate regression analyses of women with and without
diabetes were run for the subgroups in which diabetes was a significant variable. To
evaluate objective three, the measures for PBC and SE were included in the regression
equations. For objective four, three regressions were calculated. SNwas regressed on the
physician determinant set; intentionwas regressed on the physician determinant set plus
attitude, PBC, and SE; and finally intention was regressed on those measures plus SN.
Complete data were not available for all subjects. List-wise deletion was used. Mean-
centred variables, calculated separately for each analysis group, were used because they
allow the zero points of the variables to become meaningful when analyses include
interactions. Nonsignificant variables, except for the classic TPB variables, were not
retained in the final equations. Multicollinearity was examined using correlations and
collinearity diagnostics. Outliers outside three standard deviations for the dependent
variable were examined and removed only if there was a strong rationale and their
exclusion resulted in significant changes.
Results
Sample description
Gross response rate was 41.5% (N ¼ 765) for the entire sample. Mean respondent age
was 52.5 years. The respondents were primarily Caucasian (89.7%) women with above
average socio-economic status. A total of 83.8% of respondents had at least some college,
with 29.9% doing postgraduate work. Approximately 29% of respondents had
incomes . 100; 000 per year. These characteristics are relatively representative of the
sample population living in and around a large university community.
A total of 62.9% of respondents were in the late stage of menopause, meaning they
had direct experience with menopause. A total of 52.7% of women had never used HT,
25.4% were previous users, and 21.9% were current users. Among early stage women,
83.7% had never used HT.
Theoretical construct descriptors
Descriptive statistics for the direct theoretical construct indicators for the entire sample
and the four analysis subgroups are presented in Table 1. Intention was highest for
women currently using HT at 6.0 (SD 1.3) and lowest for women who had previously
used HT. Construct intercorrelations for the entire sample (below the diagonal) and for
the late stage current users (above the diagonal) are presented in Table 2.
Hierarchical regression analysis results
Tables 3–8 present the final models developed from hierarchical regression analysis for
the entire sample and the four analysis subgroups: (1) early never users, (2) late never
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Table 1. Theoretical construct descriptors
Reliabilitya
Construct variable Mean SD N Cronbach’s a Correlations**
Entire sample
Attitude 4.1 1.7 641 .95
Subjective norm 3.8 1.2 641 .87
Perceived behavioural control 6.4 0.85 641 .67
Self-efficacy 4.5 1.9 641 .72
Menopause is natural identity 5.7 1.2 641 .64
Delay/prevent menopause identity 3.7 1.8 641
Intention 3.2 2.1 641 .83
Early stage never users
Attitude 3.6 1.4 190 .95
Subjective norm 3.7 0.9 190 .83
Perceived behavioural control 6.5 0.8 190 .58
Self-efficacy 4.0 1.6 190 .63
Menopause is natural identity 5.8 1.1 189 .61
Delay/prevent menopause identity 3.6 1.6 190
Intention 3.3 1.6 190 .79
Late stage never users
Attitude 3.2 1.5 143 .93
Subjective norm 3.4 1.0 143 .78
Perceived behavioural control 6.6 1.1 143 .78
Self-efficacy 3.8 1.8 142 .73
Menopause is natural identity 6.0 1.1 143 .69
Delay/prevent menopause identity 2.8 1.6 142
Intention 2.2 1.4 143 .76
Late stage previous users
Attitude 4.0 1.7 161 .93
Subjective norm 3.7 1.4 161 .90
Perceived behavioural control 6.6 0.8 161 .75
Self-efficacy 4.7 2.0 161 .67
Menopause is natural identity 5.5 1.3 160 .59
Delay/prevent menopause identity 3.9 1.7 160
Intention 2.0 1.4 161 .60
Late stage current users
Attitude 5.7 1.1 113 .87
Subjective norm 4.7 1.1 113 .86
Perceived behavioural control 6.6 0.7 113 .50
Self-efficacy 6.3 0.9 113 .64
Menopause is natural identity 5.4 1.3 113 .63
Delay/prevent menopause identity 4.7 1.6 113
Intention 5.9 1.3 113 .57
Note. All scales ranged from 1 ¼ most negative to 7 ¼ most positive. Theminimum andmaximum values
recorded for all items were 1 and 7, respectively. N ¼ number used to calculate the mean. Number
variations within category result from items not included in the final regression calculations. Intention,
perceived behavioural control (PBC), self-efficacy (SE), andmenopause is natural (MN) are each themean
of two items. Delay/prevent menopause is comprised of one item. Attitude is the mean of at least one of
four items, using anchorwords of foolish versus wise, harmful versus beneficial, useless versus useful, and
bad versus good. Subjective norm is the mean of at least two of three items. Correlations provided for
constructs with only two items. Outliers were not included. **p , :01 for all correlations.
aWhen there are only two items the convention is to use correlations as the measure of reliability.
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users, (3) late previous users, and (4) late current users. Table 5 shows results for late
never users with and without diabetes combined, while Table 6 shows results for late
never users with and without diabetes separately. Results are shown both ways because
the separate samples were too small to achieve significance for the physician
multiplicative complex. Table 8 shows separate results for late current users with and
without diabetes separately. Standardized variables are presented. Unstandardized
variables are available upon request. For the entire sample, the model explains 68% of
the variance in intention.
For all analysis groups, classic TPB variables (attitude, SN, and PBC) were tested in
the first step, and SE in the second. Results from regression models testing for mediation
(Baron & Kenny, 1986) suggested that SN did not fully mediate physician influence.
Therefore, the physician determinant set (physician normative belief, motivation to
comply with physician, and normative belief £motivation) was tested in step 3. Both
the ‘menopause is natural’ and ‘delay menopause’ identities were added in step 4,
diabetes status in step 5, and diabetes £ SE in step 6. Finally, and for the entire sample
only, HT use status (current and previous) and menopause stage (early) were tested. For
all five analysis groups, the three classic TPB variables were retained in the final
equations, but additional variables were retained only if they or their interaction term
were significant.
For the entire sample, attitude, SN, and SE significantly and positively predicted
intention. As level of PBC increased, however, women were less likely to intend to use
HT. The physician determinant set explained 8% of variance (Figure 1).
Table 3. Hierarchical regression model summaries and coefficients with intention to use or continue





coefficients Model R2 R2 change
1 Att .20*** .41 .41***
SN .06*
PBC 2 .06**
2 SE .13*** .43 .02***
3 NB Dr 2 .13* .51 .07***
MC Dr .07**
NBMC Dr .30***
4 MN 2 .05* .51 .01**
Delay .05‡
7 Current .35*** .68 .17***
Previous 2 .19***
Early .13***
Note. HT, hormone therapy; Att, attitude; SN, subjective norm; PBC, perceived behavioural control; SE,
self-efficacy; NB Dr, normative belief concerning the physician; MC Dr, motivation to comply with the
physician; NBMC Dr, the multiplicative composite of NB £MC with the physician; MN, menopause is
natural identity; Delay, prevent/delay menopause identification; Current, current HT user; Previous,
previous HT user; Early, early stage of menopause. Variables were centred and outliers (N ¼ 7) were
excluded if the exclusion resulted in significant changes, N ¼ 641. List-wise deletion used. Reference
group was late stage never users. Significance (two-tailed): *p , :05; **p , :01; ***p , :001;
‡p ¼ :055.
Model R2 and R2 change numbers do not correspond exactly due to rounding.
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Mostwomenwere somewhat unlikely to intend to useHT. Ifwomenwere unmotivated
to comply and thought their physician did not want them to use HT, their level of
intentionwas similar to that ofmore compliant women. If women believed their physician
thought they should use HT, non-compliant women had significantly lower HT intentions.
This suggests that motivation to comply does play a significant role in HT decisions.
Women identifying with the ‘menopause is natural’ identity were less likely to intend
HT use, while women identifying with the ‘delay menopause’ identity were more likely
to intend HTuse. Current users were significantly more, and previous users significantly






standardized coefficients Model R2 R2 change
1 Att .37*** .54 .54***
SN .19***
PBC 2 .10*
2 SE .18** .57 .04***
3 NB Dr .13** .59 .03*
MC Dr .16**
4 Delay .10* .60 .01*
Note. HT, hormone therapy. Early never users are women in the early stage of menopause who had
never used HT. Att, attitude; SN, subjective norm; PBC, perceived behavioural control; SE, self-efficacy;
NB Dr, normative belief concerning the physician; MC Dr, motivation to comply with the physician;
Delay, prevent/delay menopause identification. Variables were centred and outliers (N ¼ 2) resulting in
significant changes were excluded. N ¼ 190. List-wise deletion used. *p , :05 (two-tailed), **p , :0
(two-tailed), ***p , :001 (two-tailed) Model R
2 and R2 change numbers do not correspond exactly due
to rounding.






coefficients Model R2 R2 change
1 Att .19** .35 .35***
SN .20**
PBC 2 .16**
2 NB Dr .04 .44 .09***
MC Dr .20**
NBMC Dr .28*
3 MN 2 .16* .47 .03**
4 Diabetes .24*** .52 .05***
Note. HT, hormone therapy. Late never users are women in the late stage of menopause who had never
used HT. Att, attitude; SN, subjective norm; PBC, perceived behavioural control; NB Dr, normative
belief concerning the physician; MC Dr, motivation to comply with the physician; NBMC Dr, the
multiplicative composite of NB £ MC with the physician; MN, menopause is natural identity. Variables
were centred and outliers (N ¼ 3) resulting in significant changes were excluded. N ¼ 143. List-wise
deletion used. *p , :05 (two-tailed), **p , :01 (two-tailed), ***p , :001 (two-tailed).
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less, likely to intend HT use than never users. Early stage women had a greater intention
to use HT than late stage women.
Early stage never users
Among early stage never users attitude was the most influential predictor of intention,
followed in order by SN, SE, motivation to comply and normative belief (physician).
Least influential were PBC and the delay menopause identity (Table 4). Again, the more
control women felt they had the less likely they intended to use HT.
Late stage never users
The strongest relative predictor for the group including women both with and without
diabetes was the interaction term for physician influence (Table 5). Womenmotivated to
comply with their physician increased intention with increasing normative belief, but
the opposite was true for women who were very unlikely to comply with their
physician. Table 5 shows that diabetes had a significant positive association with the
intention to use HT. SN and attitude both positively influenced intention, while again,
the greater the perceived level of control the more negative was the intention. Women
identifying with ‘menopause is natural’ were less likely to intend HT use. When the
sample is split into women without and with diabetes (Table 6), differences become the
two groups become apparent. Physician normative belief is significant for women with
diabetes but not for women without diabetes, while SN is significant only for women
without diabetes. The menopause is natural identity is significant for women without
diabetes, but not for those with diabetes.
Late stage previous users
Only the physician interaction was a significant predictor among late previous users,
although SE was nearly significant at p ¼ :055 (Table 7). Women who were motivated to






coefficients Model R2 R2 change
1 Att .15 .13 .13***
SN .07
PBC 2 .06
2 SE .16‡ .15 .02
3 NB Dr 2 .44 .20 .05*
MC Dr .05
NBMC Dr .65*
Note. HT, hormone therapy. Late previous users are women in the late stage of menopause who had
previously used HT. Att, attitude; SN, subjective norm; PBC, perceived behavioural control; NB Dr,
normative belief concerning the physician; MC Dr, motivation to comply with the physician; NBMC Dr,
the multiplicative composite of NB £MC with the physician. Variables were centred. No outliers were
excluded. N ¼ 161. List-wise deletion used. *p , :05 (two-tailed), **p , :01 (two-tailed), ***p , :001
(two-tailed), ‡p ¼ :055.
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complywith their physician generally did so, but less compliant women had significantly
lower intentions to use HT the more they believed their physician wanted them to use it.
Late stage current users
For late stage current users including women both with and without diabetes, attitude,
the physician multiplicative composite, and the diabetes multiplicative composite were
significant predictors of intention (not presented). There was a significant interaction
between SE and diabetes (Figure 2). Increasing SE significantly increased HT use
intention among women with diabetes, but not among women without diabetes. Data
for women with and without diabetes are presented separately (Table 8). SE was the
only significant predictor for current users with diabetes, while attitude and the
physician variables (normative belief, motivation to comply, and interaction term) were
significant for current users without diabetes.
Discussion
The use of the TPB in evaluating HT use was supported. More variance was explained in
the early stage of menopause (60%) than in later stages (Tables 3–8). The model
Figure 2. Interaction of self-efficacy and diabetes status among late current HTusers.
Figure 1. Interaction of normative belief and motivation to comply with physician for the entire
sample.
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explained 52% among late never users, 31% among current users, and only 20% among
late previous users. These findings suggest that the model may have more explanatory
power in the early stages of a decision or when there is less experience with the
behaviour. For the entire group, theoretical TPB variables, attitude, and PBC, explained
41% of intention, the same as the average variance explained found in a 1996 review of
studies applying the TPB to health-related behaviours (Godin & Kok, 1996). SE increased
variance explained by 3%, and supports independent effects for PBC and SE. Variable
importance and variance explained differed markedly between subgroups.
Attitude towards HT use
Attitude significantly predicted intention among most subgroups, except late previous
users and late current users with diabetes. More positive attitudes were associated with
higher levels of intention to use or continue using HT. The relative importance of
attitude was greatest among early never users, less for late never users, and least for
current users. Potential explanations for this are developed below.
Aarts, Verplanken, and van Knippenberg (1998) proposed repeated behaviours
move from being influenced by conscious attitude towards an automatic process.
Another possibility is that habit plays a role in reducing attitude importance, but the
effect is due to cognitive consistency pressures or a self-perception process that
increase intention formation consistent with the past (Bem, 1972). Results from this
study support the latter since variance explained by attitude was lower among current
and previous users when compared with never users.
Another possible explanation is that information may be used differently among
subgroups. Experts are more likely to use ‘skilled omission’ of irrelevant information
when making decisions (Ettenson, Shanteau, & Krogstad, 1987). Women with HT
experience may become more sophisticated thinkers compared to never users. Late
stage never users are only somewhat more sophisticated than early stage women
without HT experience.
Lastly, attitude structure may change over time. The items in the attitude measure
were evaluative in nature, as suggested by Ajzen and Madden (1986). Bagozzi et al.
(2002) have suggested that at a certain level of abstraction attitude comprises two
distinct components: one evaluative and the other affective. If attitudes are more
evaluative in nature in early stages of a decision or when someone is unfamiliar with a
situation, but become more emotion based over time with familiarity it would not have
been captured by our evaluative measure.
SN and physician determinant
SN was most influential for women with little or no direct HT experience, but did not
significantly predict intention among experienced women.
Approximately 60% of women stated they obtained information from family and
friends regarding HT use, and viewed these sources as somewhat knowledgeable and
trustworthy (Huston, Jackowski, & Kirking, 2009). It is important to ensure a wide
audience receives accurate HT information.
Physician’s influence on intention was not mediated by SN, explaining an additional
7% of variance for entire sample. Among early users physicians normative belief and
motivation comply were significant, but overshadowed by attitude, SN, and SE. The
interaction term was not significant for early users but was the strongest relative
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predictor among late stage never and previous users. Women not motivated to comply
with their physicians were more likely to intend actions contrary to the physician’s
advice than were more compliant women. Only women who were strongly against HT
use were unlikely to comply with a physician who wanted them to use it. This finding
suggests that motivation to comply does play a role in determining how likely women
are to follow a physician’s advice.
PBC and self-efficacy
Ajzen has argued that PBC is a higher-order concept comprising two factors: SE and
controllability (Ajzen, 2002). This would necessitate the two constructs be highly
correlated and function similarly in regard to intention, and there is evidence to support
such a higher-order model (Hagger & Chatzisarantis, 2005). Numerous studies have
supported separate control and SE constructs (Armitage & Conner, 1999; Manstead &
van Eekelen, 1998; Terry & O’Leary, 1995; Trafimow et al., 2002). In these studies
control is akin to Rotter’s (1966) locus of control, while SE is in line with Bandura’s
(1982) conception. Rhodes and Blanchard (2006) suggest PBC may have an even more
complex structure than either a superordinate or two construct model (Rhodes &
Blanchard, 2006).
Results from this study support the idea that the two constructs can be independent.
PBC and SE were not highly correlated (r ¼ 2:03) and confirmatory factor analysis
supports two different constructs. They also have different effects on intention. For the
entire model, PBC had a negative relationship with intention, while SE had a positive
relationship. In addition, among the four subgroups, PBC and SE have different
significance patterns. Although a higher-order factor may be useful to reduce
multicollinearity effects when correlation is high (Bagozzi, Lee, & Van Loo, 2001), their
influence on intention may not be summarized by a higher order factor when
correlations are low.
PBC significantly and negatively predicted intention for never users, but not for late
previous or current users. Perceptions of situation controllability may influence
intention more highly when direct experience is minimal. The TPB predicts PBC will
positively influence intention (Ajzen & Madden, 1986), but among these never HT users
there was a negative relationship between PBC and intention. SE had a positive
relationship with intention, and was not correlated with PBC. The theory assumes that if
you have ‘the resources and opportunities to perform a certain behaviour’ you will be
more likely to intend to do it. Evidence suggests TPB questions, including control items,
can be interpreted in a variety of ways (French, Cooke, McLean, Williams, & Sutton,
2007). ‘Control’ may have had a different meaning for these women who all had access
to health care; perhaps a meaning that included independence and choice. Instead of
greater control leading to greater intention to perform a behaviour, more control
increases the intention to do as desired. The TPB does not incorporate desire, although
desire has been discussed in relation to intention (Perugini & Bagozzi, 2001). Research
has shown desires are both distinct from and motivate intention (Bagozzi & Edwards,
1998; Leone, Perugini, & Ercolani, 1999; Perugini & Bagozzi, 2001). Future work should
continue to explore the relationship between control, desire, and intention.
Evidence suggests no strong role for SE among late never nor late current users
without diabetes. It may be that the more habitual the behaviour, the less likely one is to
think about implementation actions, thus decreasing SE importance. Alternatively,
among late never users SE may not be seen as a relevant consideration since average
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intention was negative, while current users demonstrate their SE daily. SE may play its
strongest role when deliberation is intense and the possibility of deciding for or against
an action is less settled.
Diabetes
Although statistically significant for the combined sample, diabetes status explained
very little. Women with diabetes were not as firm in their intention to avoid HT use as
women without diabetes. This ambivalence was most evident among late stage HT
never users for whom diabetes status added 3% to explained variance. Evidence suggests
that women with diabetes may not receive as much discussion from their physicians
about HTas women without diabetes (Huston, Sleath, & Rubin, 2001), leaving them less
certain about their decision.
SE appeared to be of unique importance for women with diabetes currently using
HT. The differential importance of SE may contribute to decreased use of HT among
women with diabetes compared to women without. Women with diabetes may need
additional efforts from health care providers to increase SE to take medications like HT.
This question should be investigated in future research.
Identities
Identifying oneself as a person who believes menopause is natural has a negative
relationship with intention and appears strongest among late never users without
diabetes. These women may take a more feminist and holistic approach, seeing
menopause as a natural phenomenon, stress as caused by life-stage and life status, and
thus rejecting the routine use of HT(Harris, 2008; Hunter et al., 1997). Women with
diabetes may not find these arguments as compelling. Future research should investigate
if women with diabetes accept biomedical models more readily than women without
diabetes. The delaying menopause identity was significant only for early stage women.
Further research might explore whether this idea is related to notions of self as youthful
or working to maintain youthfulness.
Limitations
Response rates were highest from 3-digit zip code tabulation areas with higher levels of
education and income and with fewer African-Americans so results from this study,
cannot be generalized to the US population. The study was cross-sectional. This design
limitation is offset to some degree by the fact that we were able to compare women in
different stages of menopause, and thus had time-related cohorts. Sometimes, however,
when working with subgroups from a larger sample coefficients may become somewhat
unstable due to smaller sample sizes. The current study did not collect information on
the type of HT being used. Future research should consider collecting this information.
A limitation of the TPB in general is that it does not account for competing demands,
an issue that could be particularly important for patients with multiple medical
conditions. Future research into developing appropriate measures of competing
demands for inclusion within the theory might provide a fuller picture for
understanding patient medication taking and self-care decisions. Another potential
limitation of the study is that the SE and PBC measures each relied on two items. Control
and SE results should be interpreted cautiously.
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Conclusion
The TPB is useful for understanding women’s decisions about HT use. It has often been
suggested that previous behaviour is one of the strongest predictors of intention. This
study demonstrates that the theory explains more variance in intention among women
in the early stages of a decision, suggesting that habit or other factors assume greater
importance over time. This study also suggests that the structure of the decision differs
among women at different decision points, with differing constructs playing
increasingly or decreasingly important roles. While SN clearly plays a role for some
women, the physician appears more influential. Results also show that SE plays an
important role for women with diabetes in taking medications like HT.
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